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m m m 

[0001] :^mmi^. ^vij^^:j^mm&x^^(Dm^:^m^mir^o 

ns(#f^:ft:mi#fii)o 
[0003] m.^. m^iJ^niNJ^y v^i^nix. i^>fk^aAJ^j^^'(^)>5'c2-^^lL03^5t;^fe^b-c^*. i£ 
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[0005] m'c^'^Mtm^x^i.^ imWiXn.. i5^n^^7K^i-i&^. ^u^i^^ci^^^^b 
[0006] '^^^(00%. i^m.w^-^'^j^s^^mxmm't^iom^. mm.-^riMz.^'i^y—'^i^ 
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[0007] wnxmi2mm.(D:fym'Ci^. m^it^mit^^j^^i^imm^mmi^^j^'^mi^^i^ 

[0008] #f!F:SCifel:#IB2003-268562^<^# 
#W:S:il)i2 :#M2002-339082-^^# 
^fPlScmS : #|i5iEi_i76227-^<2^^ 

[0011] ^T. ^m^^^(7)tii-^i.^^mm^mi^m-5^wi.m'r^o ^mM(D^x:^M,m7K^ 
mi^.mm!i^(D—mxh^^^^^m(D^^m7bmi^^y\^x;h^^tizx<>x!^mi^n 

^^m(Dmm^mizm\^-^it.m^K. misbxmthit^HcDmffaiimhfi^^tmm 

[0012] ^mm<D^vij>.m.7i<.m^^izi5n?>iy=^^m<Dmfi. i^tiM.izni^x8mm%siT 

. 0*b<(*6m»%i^>^T^ M(-0^b<{*4s»%j^T^ -mti}^\^<i^mMm^^ 
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{;ij;o-c^>#^#tte)ix6o :^mm^^<Dmi<D^^^^ mm.vrz.'-y=^.^m(D-^^m-ii^ 

m^^;V'^^:^:Lt\zMK.. TOCt^^\^^;V'^^:^b. ^^m(D^^J^M7\<m^^^ 

[0014] Toc^{4. ^mmbLrcmu^Kmmvx\^^c(Du^x^^o ^mm<D^^j^M 

v>pi£w^/KDt><D-C*>So 5fel-^^fc#fF:S:m2-ei*. Affi<Di?'nA^5fe^(j:Hffi 
0^ni^{c3S5n$-fr§^cS6lC. 5i^i5^i3-£.7K^?gcti(^0. 3m*%i^JL_hOTOC:$S^.^ 

/vt-r^^t-d^x^^, 

[0015] :^mm(D^^j:.myk^m^(DToci^. m^itmmmi¥mM<DToc5oom^mm 
^mf\'\^X'oxmM-r^^ti)^x^^o 

mn. ^^m'r^mT^:^mi^x<>xti^mimm^Mo 
[0017] ^mm{z^^^tij>,mt\jxn. m^t^tu^. mm^^j>>. v>m^^j>>^£}£7i^i^m^ 

fj^wtvxmifhfh^o v^^\^tihizmm^fh^i><Dx\-tf£\^\ 
[0018] :^mn(D^nMmAmt^xij>r(^tb^m^, m\:.^'^j>>i^^mt. m^^cr (oh) 

xCly(^tf», 0^x^2. l^y^3. 'x.+v=^Xmi^M)it^m^t^^<OX^:^o * 
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3 

3 

l&^ttl^'ft;iJ^n-t^(D^J^LTf*Cr(OH) CI , Cr(OH)CK Cr(OH) Cl^;55^tf 

0.5 2.5 2 2 

3 

[0019] wm(om.m^'vm^fi^it-^mn.^ :^mM<Dm\:.^'^j>^im^^K'tfi^fh^m 
[0020] i^mm(Dm\:.^'^j^immtK mu(Dm.^^^7i=oxv=^<om^. m:^mm(o 

20'C-eOitM{*$f^U<(^l. 25—1. 46T'fe5o 
[0021] :*:|S5g(^:^>fbi5^oA7K^;55±gStt:^>fbi5^nA7K^^g-efeS#'a'l-J*s ^ 

7K^?S«:20t:-eOJtmd5^*b<«l. 35—1. 44. M(-0*b<f*l. 40-l. 44 

/cr) ^m±3Mmtirrni:^\^ \ 
[0022] mm^mti^^j>^7K^m:i^\f^xit. mm^mit^^j>^K^n^^mtii^^j^t(D 

^/Vit (Cl/Cr) iimipX^<\tl&.±Z^mx^^o ^^Wi^^^itt>^^(0^mP^X^fh 
[0023] :^SttJ^^bi5^ni^}c::^}t§iS^i!i^nAt(D^/vit^tiriS<Df5iarti:i-SfcJ^ 
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[0024] mM^mt^^j>>7i^m^i^^n?>mm^mt^^j>>(Dmm-^. Mci!^mti:mmi^m 
xh^^ti!)mmx-h^. mm^M^ti^^j>^(Dmmt. -f^^-v^«i7K^JNe7K?:e^«7)# 

[0025] >^mm(Di^^j^mm^^^j>>xh^m^. mm^^j>>7icmm\^. mM^criou) 

x(NO )y(^'f. 0^x^2. l^y^3. 7s.+y=3Xm^tl^)^h^m^tfi>(DX$> 

3 

3 3 

3 3 

tilii^i^oi^. '93Jx.(iCr(OH) (NO) , Cr(OH) (NO ) , Cr(OH) (NO 

0.5 3 2.5 3 2 2 3 

PO ) (^4^. n«2^n^3©mSr^i-)-e^^nsy^/^^^'^J^(^J;t^^my^^^^5' 

3-3/n 4 n 

n^)^'^tP7K^^S-efe§o SfrlBJ^^^-e^$^x6y>^^^nA{;i«, Cr(H PO ) o 

2 4 3 

mi^.CTiU PO).Cr(H PO) m^^^^ti^o 

1.5 4 2 1.8 4 2.5 

[0028] mmmm^xm^ti^^t^mi-i. :^mm(DT^m:^vij>.7i(.mm^\^tfh^fimk 

[0029] 7^'|ffi<Z)i5'nA>fk-^i^f*^:^i4^^^kti^#i-;50-e. itb^lrl)gJ|sf^U-C#bti^i5^ 
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[0030] i^viJ>M7^mm^<D^m.!l^^m^:t>n. Na;OS0^U<f*3Oppmi^JLT. 

3 

Cr(NO ) i:bT40M»%^#fcfc«9<^m£tTfc'5o i^ni.J&;6Sy:/^ 

3 3 

i5^nA(D^(Jlfi. Cr(H PO ) ^bT40m»%m^*>fct)cO^gS-efe§o 

2 4 3 

^>fi.\^^}i\cx.^x%m'm^\-^^fvb, h'of^mi^^-^^j^imwL\m\^x\^^ 

m^^(0:^mmnAirl^\^. Cl*W*U<«10ppmJ^T. Mlcl0*b<H:5ppm£il 
T^v^5^S^-</^^^l5&oTV^5o so {cilL-Cfi. 0*b<{ilOOppm|^T. 

4 

b< f*50ppm|^Ti:'fco-rV ^;5o 
[0032] ;*:^0JOi^nA:^7K^?^f*. Cr^lg-^LTV ^ti.\ ^:7y— O^-T:^^, 0il;t{i:^^-r 

mxk't^^j>mim'm.'^'^i'^<D^'^\c\x. cr(No ) 4o%o^i^^vN5o 

3 3 

[0033] ifm^<n>^xij.m:/^mm^. m7Uit^m>(o^mvm.m . mm^m ^bT0*b<^^ 

[0034] ^fct;i;*i:^PJOi5^tiAJg;ic^(D^ii^jjSiat;^^t-ov ^Tl^i0^i-^„ 5fe-r. ^^la 
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^viM^my—y^mmmntu (Dm^^m^mi.xmit^m^\:.^r2M.^7ic.izm 
mvxmhth^o ^<Dx^izvxmhfifc^tij>,m7i<.mmi-i. ^m^^Mz^\^y—d^ 
xi^y-^^^Mx.xnhfifcTkmit^^j^'^^m^^j^^mmti.xm^^tifc.^ 
tiMmy^mm^. M^m'yzi^u^tij>,^mmxitmmxmm\^xn^tirc:iruj^m7k 

m^\^it^XFB^ Na. Mg. Al, Ca, Ni, Mo, wm<D^i^i^f)^mibX{P'^\^h(D 

[0036] ti:^.^tiM.myi<.mmitRmm^^^^xmmxhri\-£x<. mw<^Kft^^i^^m 

[0037] i^uM.mTKmmKmiJu^fh^^mmTLmtvxit. =^^(^5S7cSJ^;:^-*5v^T^^ 
:ffp^t7ktiz.^H^v. mmm^^m^m7:)mhti:\^h(Dx^ni^mm^^ 

tmM^xfi^w ^-oxifWtifmK^^^xn,^ i^^^m.ib^±m^K«K^Toc^ 

[0038] ^i^3l5n^J{*. ^<D**^f^ii:-r{c>5^nA^7K^^0e{c:^;OPU-Ct)J;<. ^f*7K^^: 
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[0039] mmmTcMt^i^^^M.mykmm^mm^^ti^mmtvxi'i. i:mm<Dh(D^m\^^ 

Itmi. l50t>(Z>;&sffiv^e>^^So l.7()^V^thiz.mi^^M:\,\ ::itih<Dmmmt^^ 

[0040] . Rm(Dm~mmtvxmmm7t.m^i^^j^myi^^mKmuau ^nj>.m(D-' 
[0041] mm'^%mh\.xm^\f:^^y—^^-^m\^itm^\z.^n^^m^ij^ 

2H CrO +2xHCl +CH OH ^ 2CKOH) CI +CO +(2x+l)H O 

2 4 3 3 3-j! X 2 2 

[0043] mmm7m\^^^j^mii^mmKWM-r^:ihxmi\:M%m.^^^t^^ 

i)^i-i:^<D^^Woxm^^Kmnir^o Rm-u.mt. a^9o-iio*c-c$>So ^ 

[0044] m.m\^mt^'^j^yi^^m^n^m^\^\'i-. mk^. ^nj^m\z.nvx^ i^/v^ 4 
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[0045] R^^mr^. mmm>m^^. ^(D-^^ffat-r^^tni^X'^^o m^n. 3o^si±, 

5o tfc^ i^j^^iJifsm^^r^Dx.. ^nj^:t>^tmm^:t:y^t(D^/i^it^mmm^x 
[0046] mz^^m(Di^^j^M7i^mm(Dm<DmtL.xv>m^^j>>7i^^m<D0m^i:m^:^m 

[0047] viymi:t/>hv^^mt^m^7iim^i!^^j>>m7i^mmKmMir:5mmmizu^ 

[0048] #aai7n^JibT^J;tf^3i^i^^iJ^y=-/v^ffiV^fc#^lc*3tt5:4cMit^fe^ 
lOH CrO +10xH PO +3(CH OH) lOCKH PO ) +6CO +34H O 

2 4 3 4 2 2 3-3/x 4 x 2 2 

[0049] #miS^^J^i^n^®?Jtt^y>'^^^7K^?S(-»i-^^^-e^^bM7cKi^:3i5§B 

So 

[0050] S^Si^Tm. ©NFii^^iir. ^(^*^Mfp^t-^:ii:«i5T'#^o ^fifef*. 305>J^_h. 
90-llor-etT5ii:;iW*L'V\ d^d^S^^jfef*. ^IS>t'(c#?£f Sc/*Sr^«6<j(j: 
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[0051] m^^m<D^^M^7Kmm(D^i^m(Dmt\^xmm^^j>>:^mm<Dm'mti:mm 

[0052] mmm7€mtm^^^-i>>m7Kmmizmm^tv5mmtvxi^. jimm(Dh<D^m\^^ 
^^t7b^x^.^^m^:^i'iw\^^m(D\^^-rinxh]^\^\ mm^m&7!)^67. smm 

[0054] ^a5S^^Ji:bT^!j;t.{S7«i5ry-/v^fflV Nfc#'^(c:3o{t§:*i:M3t:fr&<^S^C?^}* 
2H CrO +2xHNO +CH OH-»2CKOH) (NO ) +CO +(2x+l)H O 

24 33 3-z3x2 2 

[0055] mm<DRit^^K^irxoK. i!^tiM,m^mm^tiM,\z.mm'r^(Dizmir^^m(Dm. 
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[0056] m^Rv^^mmyiim^^^j^mTkmmi^mnir^i^txmitmTcRft^imi^^ 

^if^(Da/h^mi^±M<7:>m.i^rt'r^^ti)^x^^fcibxh^o 

[0058] 5fel-*ail7n^J^^ni>.^7K^(;::»b-CV >SJbt^T(-. m^^xmm^muir 
[0059] SlJ;:i^T^. WNrl^^^-iir. ^(D-^^ff^tir^b^tit^x^^o ^m^. 30^&.±, 

oKir^:itt^ ^^^^m<D^mm^^tij^KM\.x8mm%^ri^ir^^t:d^^^^ i 

^n^:Ltii^xt^o nhtitii^^j^m^^n-y^^m(D^^m7:)^^^McML-x2m 

[0061] mm(DMmtWkmx\t. ^uj^m<.mm^(D^^^^^irtiit!^\ \ mmtmmtt^ 
^v.fz.i^mn.^^iy'fi^^—Ki^oxmm^^. ^<Di^^^)^.^9\'-^m%^^^t.x 
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[0062] ^ri^mmm^mifx:^mm^Mci^m^m.m'r^o mmhti:\^^m r%j rm 
[0063] mmmi-i} 

7— /vtrfflv^fcoR^&<^ll— ^pg^b-C. 99. 5%^^y— 2gl;i7K^48. 4g;|jp 
[0064] H— ^|5g<DJl7C^J^^i^T#^ 99. 5%^i5^y— /V28. 4gi:35%lt^789. 5g<Z) 

is^<D^^^?S8i7. 9s^2mmxmM'r^ms.xh^o Rft^^i^. 327. 7go^ 

[0065] <i^:73.ri/v:!&7W^i;?5/bfe(;ij;;5Atti^nA<D^m^?fe> 
[0066] [^1] 
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3.00 
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[0067] immmi-2'} 

^AtL. ^^m^vx. 5o%(D^vij^m7i<>mmti.fco iiTn^j^b-cfi^^^^^^-i/y^ 

— /V^fflV>yt,HJ^:(^l|— ^pg^LT. 98. 5%3i^W:/i/y=i— /H4. 3glC;!K<Sr56 
. 2g;!jn;ty5:20%O3i^w:xi/!;3— /v^K^-Srl. 2g/min03tap-e^»jKi^^^ 

0. 5g%^iNFra-e»i-<53S^-efe§o *:^c. 98. 5%3^^w>'^y3— /n4. sgf* 

[0068] f^—mm<^myi.MWimmr^. 98. 5%3^^1/>'iJ^y3— /W33. 4g^35%ig^78 

9. 5g(Dm^m^822. 9gSr6. 9g/min<Djg^-t?^;!J0bfCo ^O^^iPji^}*, 

. 331. 5s(Dm^7i^^^^^m^m. mm^noit. M7cmtm.m<Dm^mm<D 

[0069] [^2] 
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CrCI, 


40. 5% 


Cr 


13. 3X 


CI 


27. 4X 


CI/Crt;Uik 
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1.44 






v'i'^RCJfctCr) 


1.SX 


TOC(«Cr) 


0.8X 


Fe 


Sppa 


Na 


ISppn 


Cu 





[0070] mMmi-3} 

^fflV^fc„ Si^^O^— ^pg^LT. 99. 5%yi^y—/}^12. 2glC7K^48. 4&m^fz.2 

m.xh^o 99. 5%?i^/—/i^i2. 2gri. ^vij>,m^3o%m7irr^(DK^mir 

[0071] m-~^^(Dm7cMWiMmrr^. 99. Sro^^S^y— /^28. 4g^35%it^394. 8g(D 

mk(omi'hm^423. 2%^2nwixwm-^'m.^xit>^. M=7mhwm<Dm^'^^mL 

[0072] [^3] 
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Cr(0H)|.jCh,5 


33. 3X 


Cr 


13. 2X 


CI 


13.6X 


Cl/Crt-^Utt 


1. 51 




1.36 


Cr" 




xzLOK(*fCr) 




TOC(*lCr) 


1.7X 


Fe 


Sppn 


Na 


20ppai 


Cu 





[0073] 

5%3^^l^Vi?'y3— /^^ffiV^fCo HJi£:<^0— ^Pg^bT. 98. 5%:3^^V'i/i5^y3— 
/H5. Og{i:;ic^38. 9g;tlP;t:^c27%<D:n^w:/^y=3— /V;^C^^^;SrO. 9g/min<D51 

i?'y=iw_^U7K^^^53. 9g^^iNF^-e^;!jp-r5ji^-efe5o ^fc. 98. 5%::i^^w:^ 

[0074] ^Pg<^3l7n^J^Ani^T^. 98. S^o^^^W^^iJ^y^J— 3gi:35%ilL^39 

9. 7gOm'^^?^433. Og^3. 6g/min(DjiS-e»LfCo r(D^;!jPjg^{*, cn^ 
W>'i^y=i-/V^it^(DM^^?g433. Og^2^P^T'^;!jp-rS3g^T'fcSo jItc^J^ 

[0075] [^4] 
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Cr(0H),.5CI,.5 


35. 2% 


Cr 


14. OX 


CI 


16. OX 


Cl/CrtJUtt 


1. 68 


JtB 


1.39 


Cr" 




S/zL-^KWCr) 


2.9X 


TOC(WCr) 


2.9X 


Fe 


Sppn 


Na 


22ppm 


Cu 





[0076] 

^fflV>fc:oS^S<^l|— ^pg^b-C. 99. sro^iJ'/— /H2. 2g{;i7KSr48. 4sMx.ti2 

[0077] M~^^(7)m7cMWJQmr^. 99. 5%p«i5?/— /V28. 4g^35%;^^526. 4g(D 
^^-^^554. 8g^4. 6g/minOiift-ettbfCo ^<^>^^)PjSS(*> ;^^y—/l^t 

mm(Dm^mm554. 8s^2mm-vmmir^msi'^h^o RJt-^i^. 64. 6gc>^«i 
CT^(Dm^i!i^f£<fj:<>tc.:zt^mmvxRmmrrtvtioRf^-'^i^it^^^ 

[0078] [^5] 
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Cr(0H)Cl2 


36. OX 


Cr 


13.4X 


CI 


18. 2X 


CI/Cr^;Ht 


1.99 


tta 


1.43 


Cr^* 








TOCOtCr) 


1.2X 


Fe 


Sppm 


Na 


21ppffl 


Cu 





[0079] mmmi-6} 

^m^fCo RJt(Dm—^^tl.X. 99. 5%^^y—/V12. 2sK7i<.^48. 4^x.fz.2 

\zWyi\\Jto :L<DWiMmmt20%;^^/—;V:^m^m. 6g^*^lNr^-t?^;(iPf SjI 
mX^^o 99. 5%p<i5^/— /H2. 2g(*. ^tiJ^m^30%m7cir^(DKW^ir 

[0080] ^— ^|Sg(D3l7C^J^;tJBi^T^. 99. 5%^^y—/V28. 4g^35%l&^658. OgO 

m.m(Dm^mm686. 4E^2mmxmMir^m&xh^o rj^^^k. i96. 2s(Dm 
^^306^mmLtco :L<Dt^(DmMmo5x:xhorco m^m. m^cocx^^'^z^v 

[0081] [^6] 
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Cr(OH)o.5Cl2.5 


38.3% 


Cr 


I3.4X 


CI 


22. 5X 


CI/Crt;Ht 


2.47 


ttm 


1.43 


Cr" 








TOC(jbjCr) 


0.9X 


Fe 


4ppiii 


Na 


23ppni 


Cu 





[0082] mMmi-7:\ 

V^fCo SJ^:<?3||— ^Pg^bT. 99. 5%p«i5'y— /V3. 0ksiZ:^^12. 0kg;(ni;tfc20% 

iiS-^fcSo 99. 5%p<i?y— /V3. Okg«. ^nA^^30%5l7C-r5<D(e:+i^ 

[0083] m—^^<^M7i.M^Mmr^. 99. 5%^^7~/V7. lkgi:35%:^^197. 4kg 
(Dm^^W204. 5kg^l. 70kg/min(D5iS-e^^JPb/Co r(D^;!jBjg^fi, p^iS^y 

—/utmm(Dm^mm204. 5ks^2mm'^mMir^mmx-h^o Rit^^i^. 114. 

3 2 
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[0084] [^7] 



i*rv# 1 3* On2U 


97, oX 




1 Q 

1 9 • 1 ^ 


CI 


39. ox 


CI/Crt;UJt 


3.00 


Cr" 




i/a.C'ttOtCr) 




TOCWCr) 


0. tx 


Fe 


ISppn 


Cu 





[0085] 

[0086] H— ^P^03§5n^J^;!jPi^T^x 97%iJ^/P'3— ^41. 0g^35%^i^789. 5g<Dm 
^mmSSO. 5g%6. 9g/min(Djg^t?1^;!jPLf::o iO^;(ni3ii^li. ^/V-a— 
^O^-^^^gSSO. 5g^2^^T*^;!)Pi-5jil^-C*fc?)o S^S^^l^l. 337. Og<Dmm 

^ i5^/W3-;j^7K^<lrai^lPUT$b{J:S^^S:jm}^bfCo i^yzr:=^;v:^;v^<i:^^yhmKX 
[0087] [^8] 
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CrClj 


40. A% 


Cr 


13.3X 


CI 


27. OX 


Cl/Crt^l/it 
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JtB 


1.45 


Cr^* 
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TOC(MCr) 


4.5X 


Fe 


6ppro 


Na 


22pp[D 


Cu 





[0088] [i4tgWffi] 

mmm i-i i-eRUit^m i-i x-nhnfcmti!^^M.:^m^^m v ^x^^^— h 

[0089] [^9] 
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[0090] m9iz.miri^m^hmh^^ti:x^i^^ mmm(Dm\::^^j>^yi^m^(^mmffa)^m\f^ 
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^"^mm^m^fci^. Jg^H^bTWJbfco ^m^^io{;i^i-o 

[0092] [^10] 











01CJUT 




»«fi« 1 - 4 


IStiEM 1 - 5 




- 1 




4 niEffi 1 - 5 imvi 1 - 1 


1 'tR 


74 L/ 


/SI/ 
























1 


AO 













[0093] sioic^-f-i^t-. mmmi-4RTji-5xmhthfz.mmi^. -^4-i-:^omuTK 

[0094] [^it^j2-l] 

tb(j:;ici2i. 5g^57i. 4s<o75%vi^m^i^Au ^^m^vx^tij>.m:^m>m 
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